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NOTES AND MEMORANDA 



ELECTRICAL RATES IN THE OPINIONS 
OF THE WISCONSIN COMMISSION 

The subject of electrical rates has not received from 
economists the attention its intrinsic interest warrants. 
The greater public importance of railroad rates explains 
why the theory of that subject has been worked first. Mean- 
while electrical engineers have been developing ideas and 
terms applicable to the rate problem of the central-station 
electrical industry. These ideas deserve to be incorporated 
into the stock of economic thought. The opinions of the 
Wisconsin Commission in various electrical rate cases will 
do much to bring about this result. The following comment 
on some of them is intended as much to emphasize their 
interest for students of economics and the importance of 
the principles underlying them, as it is to criticize some 
implications that the writer believes to be open to objection. 

Two of the terms commonly used perhaps require defini- 
tion here. The " load factor " is the ratio of average to 
maximum demand during a given period of time. In the 
discussion of rates the term " demand " is commonly used 
in referring to the maximum demand of a consumer. Fre- 
quently, also, connected load or some definite fraction of it 
is treated as equivalent to " demand " in this sense. The 
" diversity factor " is an index of the dispersion of the 
maximum demands of the parts of a system or of the individ- 
uals constituting a group of consumers, and it may be de- 
fined as the ratio of the sum of the maximum demands 
of component parts to the maximum demand of a system. 
These and related ideas have elsewhere been discussed by 
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the writer in some detail, with reference to the bases and 
conditions of their application in the theory of rates. 1 

The familiar " fixed " and " variable " costs of general 
economic discussion appear in the opinions of the Wisconsin 
Commission as " capacity " and " output " costs. " Con- 
sumer " costs, or those incident to the company's dealings 
with the consumer as a separate commercial entity (e. g., 
those due to the installation and reading of meters and the 
collection of bills), are also sometimes given a separate place 
in the determination of the form of the rate schedule. It 
is in connection with the division of costs between capacity 
and output, however, that load factors are of interest. An 
electrical company generates its current at the instant of 
demand, hence it would seem to be just to put upon the con- 
sumer a " demand " charge proportioned to the capacity 
required by his greatest consumption, and in addition a 
kilOwatt-hour charge of so much per unit of current con- 
sumed. This view is accepted by the Wisconsin Commission 
and its rate schedules are framed accordingly. 

In the case of the Menominee and Marinette Light & 
Traction Co. 2 (decided August 3, 1909), the Commission 
enters into a full consideration of the general principles at 
the foundation of electrical rates. The section on " Some 
facts that should be considered in rate making " s is an 
admirable discussion of these principles as relating to long 
and short hours of use (the load factor) and is open to 
criticism only in that it makes no mention or use of the diver- 
sity factor and thus in effect assumes that the maximum 
demand of all users will occur at the same time. Nor does 
there appear to be in any part of the opinion evidence of 
appreciation for this factor in cost. Capacity and output 
expense are carefully separated. The problem of appor- 
tioning the undivided costs receives much attention. The 

1 " Load Factors and Rates," in the Report of the New York Public Service Com- 
mission for the First District for 1910, vol. iv (Statistics of Gas and Electric Companies). 

2 Opinions and Decisions of the Railroad Commission of the State of Wisconsin, 
3 W. R. C. R. 778. 

• Ibid., 822. 
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local separation which the case calls for is not of general 
interest. In the apportionment for the different branches 
of the business and between different classes of consumers 
it would have been gratifying to find more evidence that the 
Commissioners were aware of the properly differential 
incidence of most overhead and fixed charges and of the 
inadvisability of assuming that, because cost accounting 
may require some apportionment of such charges by the 
use of averages, the actual cost can be said to vary according 
to the results so obtained. 

In the Madison Gas & Electric case x (decided March 8, 
1910), there is a section on the " Form of rate schedule " 2 
in which the Commission discusses the readiness-to-serve 
system of charges. Mr. Doherty, the principal champion 
of this plan, who happened to be the president of the re- 
spondent company, was a witness in the case. The Com- 
mission approves the principles in question, and in effect 
applies them in this and other decisions. Their essence 
is a separate computation and separate charge for " con- 
sumer" and for "demand" or "readiness-to-serve" costs. 
In the more general part of the opinion there is no reference 
to the diversity factor, but in the detailed discussion of rate 
schedules it is taken into account. The street-railway 
customer of the lighting company is conceded to be entitled 
to a specially low rate on this ground and also because of 
the " additional-business " principle. This last is a recog- 
nition, under another name, of the crucial importance of 
prime cost. The opinion is not one-sided, even when it 
leans most strongly toward readiness-to-serve ideas. But, 
in common with Mr. Doherty, it does appear to make one 
fundamental mistake. It assumes that fixed charges can 
be apportioned in such a way as to be treated quite like 
separate costs, and thus misses the point of proper differen- 
tiation in rates. Incidentally its rate schedules tend to a 
troublesome complexity. 

The decision in the above case prescribes rates for incan- 
descent service for residences and businesses as follows: 

i 4 W. R. C. B. 501. 2 Ibid., 6S6. 
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For current used equivalent to or less than 30 hours' use 
per month of the active connected load, 14 cents net per kw. 
hr.; for additional current within the next 60 hours' use, 
8.5 cents; for all current in excess of 90 hours' use per month 
of the active connected load, 5 cents; with a minimum bill 
of $1.00 per month. By a decision of July 5, 1911, 1 these 
rates are reduced to 12, 8 and 4 cents per kw. hr. respec- 
tively. The rate established for commercial power is 50 
cents net per active horse-power capacity per month, plus 
4 cents net per kw. hr., with a minimum bill of $1.50 per 
month. The large amount of attention given to the classi- 
fication of consumers with reference to their active connected 
load is noteworthy. Other parts of the rate schedule are 
not of especial interest here. Rates prescribed in the 
Menominee and Marinette case have the same general char- 
acter. 

More recent opinions of the Commission do not appear 
to develop further the principles discussed, but rather to 
apply those of the opinions already cited. The case of the 
Durand Light and Power Company as applicant for authority 
to increase rates 2 (decided February 3, 1911) is of interest 
because the power comes from hydraulic prime-movers. 
The schedule petitioned for and authorized was 15 cents 
per active lamp per month, plus 4 cents per kw. hr., with a 
minimum monthly charge of 75 cents per consumer. 

The failure of the Wisconsin Commission to take the diver- 
sity factor explicitly into account in its rate schedules may 
be due to practical considerations relating to the difficulty 
or expense of determining the time of the peak of the in- 
dividual consumer. It may be true, too, that the most 
important branch of the business of these Wisconsin com- 
panies is domestic lighting or has a load curve of the same 
character. Similarly, practical considerations doubtless 
determine the Commission's course in basing the computa- 
tion of capacity charges upon the consumer's installation 
or connected load, varying percentages of which are treated 
as " active " according to the classification of consumers. 

i 7 W. R. C. R. 152. 2 6 W. R. C. R. 334. 
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This identification of " demand " with " active " con- 
nected load is a common practice, but not one with which 
engineers and others are entirely satisfied, for it tends to 
restrict so-called " convenience " lighting. A more impor- 
tant objection in the mind of the writer is that by means of 
arbitrary definitions of active connected load concessions 
having no foundation in the avowed rate-determining prin- 
ciples may be surreptitiously conceded to large consumers 
with special bargaining power. 

The " consumer " charge obtains incidental and indirect 
recognition in the Wisconsin electrical rate schedules in the 
form of the minimum monthly bill. This practice is almost 
universal among electrical companies, and is certainly not 
open to objection in principle, however annoying it may seem 
to a public that is prejudiced against any other than a uni- 
form charge per unit consumed. In the Manitowoc Gas 
Case l (decided December 17, 1908), the Commission sanc- 
tioned a rate system proposed by the company which in- 
volved a meter charge of 25 cents per month, with an addi- 
tional charge per M cu. ft. for gas consumed. 

The Wisconsin Commission seems in general not to take 
cognizance of the indeterminateness of the specific incidence 
of overhead costs. In its reasoning upon the facts it seems 
to assume that fixed charges should be apportioned uni- 
formly and according to some average, instead of differen- 
tially and according to general principles of economy and 
public welfare. The tendency is noticeable also in its rail- 
road decisions. The frequency with which the Commission 
has to deal with compound utilities, one corporation, for 
example, often supplying electricity, gas and water, gives 
to apportionment questions more than usual importance. 
Apportionment of fixed charges is frequently an urgent 
practical need. But the serviceability of a rule of appor- 
tionment does not make it equivalent to a principle deter- 
mining separable costs. Accountants and engineers are 
too likely to fail to make enough of the distinction between 
actually separable costs and schematically apportioned 

» 3 W. R. C. R. 163. 
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joint costs. Nor do they perceive the gradations between 
these extremes. 

The conspicuous merit of these Wisconsin opinions and 
decisions is that they squarely face the issue of differentiation 
in electrical rates (as also in gas and water rates) and 
attempt to get at underlying principles properly determining 
why different classes of consumers may be charged different 
rates. The same cannot be said of all regulative bodies. 
If the Wisconsin Commission's work, which in this sense is 
of pioneer character, is not beyond criticism as regards its 
theoretical implications, that is a small matter. As has 
been indicated, the view of the writer is that fixed charges 
should not be apportioned absolutely according to some 
scheme for dividing joint costs but should be treated differ- 
entially according to general economic and moral principles. 
Among the economic principles in question, regard for load 
and diversity factors is of great, perhaps of dominant, tho 
not of exclusive, importance. These factors are to be used, 
not as mathematical rules, but as guides of commercial 
policy. 

G. P. Watkins. 



RAILWAY RATES AND JOINT COST ONCE MORE 

In his recent volume on Wealth and Welfare 1 Professor 
Pigou dissents from the widely accepted view that the adjust- 
ment of railway rates is explicable largely on the principle 
of joint supply. As he has referred to me as sponsor for 
the current view, I state why he seems to me not to have 
proved his case. 

Two questions are presented: one, how far there is in 
fact joint supply for railway services; the other, whether 
the services, if so supplied, are or are not homogeneous. 

1 A. C. Pigou, Wealth and Welfare, London and New York: MaeMOlan, 1912. 
See chapter zii, The Special Case of Railway Rates. 



